Estimation of the magnetic field gradient tensor using the Swarm constellation by Kotsiaros, Stavros et al.
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 20, 2017
Estimation of the magnetic field gradient tensor using the Swarm constellation
Kotsiaros, Stavros; Finlay, Chris; Olsen, Nils
Published in:
Geophysical Research Abstracts
Publication date:
2014
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Kotsiaros, S., Finlay, C., & Olsen, N. (2014). Estimation of the magnetic field gradient tensor using the Swarm
constellation. Geophysical Research Abstracts, 16, [EGU2014-5611].
Geophysical Research Abstracts
Vol. 16, EGU2014-5611, 2014
EGU General Assembly 2014
© Author(s) 2014. CC Attribution 3.0 License.
Estimation of the magnetic
field gradient tensor using the Swarm constellation
Stavros Kotsiaros, Chris Finlay, and Nils Olsen
DTU Space, Denmark (skotsiaros@space.dtu.dk)
For the first time, part of the magnetic field gradient tensor is estimated in space by the Swarm mission. We
investigate the possibility of a more complete estimation of the gradient tensor exploiting the Swarm constellation.
The East-West gradients can be approximated by observations from the lower pair of Swarm satellites, whereas the
North-South gradients can be approximated by the first differences in the along-track direction. As a preliminary
test, here we will present an analysis of along track differences of CHAMP vector observations. These show
considerably smaller standard deviations compared to conventional vector observations at almost all latitudes.
Analytical and numerical analysis of the spectral properties of the gradient tensor shows that specific combinations
of the East-West and North-South gradients have almost identical signal content to the radial gradient. Gradient
data are less contaminated by large scale fields produced in the magnetosphere and ionosphere and specific gradient
combinations can lead to an improved determination of both the lithospheric field and the high degree secular
variation.
